Introduction ©
Before 1989, most Taiwanese banks were stateowned. In that year, the government deregulated the banking industry and allowed the establishment of new banks. The policy officially came into effect in 1991 and drastically lowered the industry's barriers to entry. By year 2000, there were over 50 banks, resulting in a high industry fragmentation.
In such a competitive environment, bank profit proxy, the net interest margin (NIM), eroded throughout the 90s. Interest payments from loans were the biggest income source for banks, and the decrease in NIMs directly affected the returns on equity (ROE). Based on the data provided by the Financial Supervisory Commission and the Central Bank in Taiwan, in 1993 the seven state-owned major banks had an average ROE of 22.90% and the domestic non-state-own average was 12.46%. In 2000, the domestic average declined to 6.19% in 2000, -6 .93% in 2002, 10.30% in 2004 and 1.95% in 2006.
Recognizing the problem, the government began a series of actions to meet these challenges. One law that was passed was the Financial Holding Company Act. After the passage of the Financial Holding Company Act in 2001, fourteen financial holding companies were established, owning banks, insurers or securities firms. The government purposefully allowed the creation of such powerful financial conglomerates in hopes of seeing accelerated consolidation in the banking industry. However, the passage of the act did not facilitate the banking industry consolidation to an ideal level. After eight years, there are still 37 banks in Taiwan as of 2009, a number greater than other Asian countries such as Hong Kong, Singapore, Japan and South Korea. In these countries, the total assets market share of the three largest banks was 63% in South Korea, 83% in Hong Kong, 72% in Singapore, 68% in Australia, but only 16% in Taiwan (Hwang and Wu, 2007) . Moreover, the state-owned banks continued to hold the majority market shares.
Due to the Asia Financial Crisis, the banking industries in many industrialized countries went through significant changes since 2000. During this period, bank consolidations and high net interest margins have been the special characteristics for the financial markets in developing countries 1 . Demsetz (1973) points out that just as with patents any innovations which lead to either superior technologies (low production costs) or superior products can lead to some firms enjoying the economics rents from their insights through individual firm (not collective) market power. His insight was that this could lead to a firm developing a higher market share and higher profits. The result could then be that industry concentration rises and industry profits rise, the correlation between concentration and profits could be due to market power, but unilateral market power rewarding successful entrepreneurial competition, a desired outcome just as with the patent system 2 .
What is the likely explanation for the concentrationprofits relationships found in the literature, collective market power or unilateral market power? Scherer and Ross (1990) state that this is the "main question" in empirical industrial organization in the latter part of the twentieth century. Their conclusion is that the Demsetz hypothesis "wins" the day with them saying that market "power appears to be wielded not collectively..." Although Jakubson, Jeong, Kim and Masson (2009) have a working paper which questions this (for Korean data) we will not pursue the issue in detail.
In this paper, we investigate how NIMs are affected by different types of market shares, macroeconomic variables and financial market structures, controlling for several firm-specific variables such as bank financial structures and lending practices. Then we will move on to different types of market concentration to examine the relationship between NIMs and market concentration.
Literature review
Recent research, as surveyed by Levine (1997) , shows that the efficiency of financial intermediaries can affect economic growth. Specifically, banks affect the net returns on savings and determine the required returns on investments. In order to achieve efficiency and service corporations, banks have to be sufficiently large to achieve the economies of scales which reduce operating costs. Bank consolidation waves in Hong Kong, Korea and Japan have produced some of the largest and competitive financial institutions in the world. Berger and Hannan (1989) and Hannan (1991) study how U.S. banks in more concentrated local markets charge higher rates on corporate loans and pay lower rates on retail deposits, resulting in higher NIMs. Many papers have focused on the impacts of concentration on the degree of competition in the banking sector and bank profitability. Demirgüç-Kunt, Laeven and Levine (2004) analyzed the effects of concentration and bank regulation on U.S. bank spreads.
As for NIMs, Hanson and Rocha (1986) summarize the role that implicit and explicit taxes play in raising spreads and discuss some of the determinants of bank costs and profits, such as inflation, scale economies and market structure. The authors use aggregate interest data for 29 countries between 1975 and 1983; they find a positive correlation between NIMs and inflation.
Barth, Nolle and Rice (1997) use 1993 data from 19 industrial countries to study the impacts of banking power on bank returns on equity controlling for several bank and market characteristics. They find that variations in bank power, concentration, and the existence of explicit deposit insurance do not significantly affect the return on bank equity. However, their study does not control for many important variables that affect the base lending rates.
Kunt and Huizinga (1999) use bank-level data of 80 countries from 1988 to 1995 to show that differences in NIMs and bank profitability reflect a variety of determinants: bank characteristics, macroeconomic conditions, explicit and implicit bank taxation, deposit insurance regulation, overall financial structure and underlying legal and institutional indicators. They find that a larger ratio of bank assets to gross domestic product and a lower market concentration ratio lead to lower margins and profits, controlling for differences in bank activity, leverage and the macroeconomic environment.
Mergers or consolidations increase market concentration, which increase banks' market power (by collusion, tacit or explicit) and theoretically create more unfavorable prices for customers on deposits and loans. Alternatively, banks may also reach better economies of scale and efficiency savings that may be passed on to customers. Prager and Hannan (1998) find that M Activities increased local concentration in U.S. banking markets and had unfavorable price effects for consumers. Others such as Akhavein, Berger and Humphrey (1997) find mixed or insignificant effects of M & A effects on prices in the U.S. Sapienza (2002) also finds mixed results for the Italian banking industry. Panetta and Focarelli (2003) explain that, based on their empirical research on the Italian banking sector, short-run effects of M & As may have shortrun effects on prices that are unfavorable to customers, but that the long-run effects were favorable due to efficiency gains. In short, their logic is that the market power effects dominate in the short-run and the efficiency effects dominate in the long term.
Demirgüç-Kunt, Laeven and Levine (2004) examine the impact of bank regulations, concentration and national institutions on bank NIMs using data on 1400 banks across 72 countries. The results show that tighter regulations on bank entry, restrictions on bank activities and regulations that limit the freedom of bankers to conduct their business all boost NIMs.
Data and methodology

Data
We use National Taiwan University's databases. One includes the monthly data on the operational information such as bank lending rates, bank deposit rates, the deposit market shares, lending, depositing amounts and etc. The other database extracts the information from banks' quarterly filings; it has the basic performance measures, profitability and cost structure on a quarterly basis. To utilize all available information, we replace the missing values based on the information available at the last observation. Aside from the above adjustments, there are no other modifications done to the datasets. In this study, we use observations between 1991 and 2009 and end up with 5081 observations in total.
Empirical model and variables
This paper uses panel data regression with fixed effects to analyze the impacts of various types of market shares on bank NIMs. The pricing power is conventionally defined as the net interest margin, also called the bank spread. This study controls for a host of bank characteristics and macroeconomic variables by estimating regressions of the following form (base model):
,0 where i is the bank ID, t refers to the time period considered in monthly frequency. Equation (1) is motivated by the dealership model of bank spreads developed by Ho and Saunders (1981) , extended by Allen (1988), Angbazo (1997) and others, and the firm theoretical framework developed by Zarruck (1989) and Wong (1997) . The two models predict how operating costs, regulatory costs, credit risks and market structure can affect interest spreads. Their models are modified in this paper, and we use ex ante NIMs whereas they use ex post NIMs.
The NIM is the difference between the weightedaverage lending rate of the month, which is defined as the ex-ante weighted-average contractual lending rates and weighted-average lending rate on new loans, and the average deposit rate of the month, which is defined as the ex-ante weighted-average contractual deposit rates and weighted-average lending rate on new deposits.
The debt-to-asset ratio is the ratio of total debt (bank liabilities) to total assets.
The NPL percentage is the ratio of non-performing loans to total loans. Non-performing loans include the preexisting and current NPLs. NPLs typically only stay on a bank's balance sheet for a couple years, and then are written down at the discretion of bank managers or partially recovered by collection agencies. This variable captures the credit risk imbedded in the preexisting bank portfolio, which may likely affect the bank's attitude toward future risks and types of customers. This variable is often included in the literature, but it is especially important since we are using ex ante NIMs. The NPL in this case captures the differing portfolio risks. Specifically, banks will charge higher rates of interest on riskier loans so banks with riskier loans and facing similarly riskier loans in the future will have higher average NIMs.
The discount rate is the government's marginal lending rate to banks, and it is set by the central bank. It is a fixed rate for banks to borrow money from the central bank. It is also called the interest rate for "discount window lending."
The base lending rate is targeted by the central bank. This interest rate is also known as the "federal funds rate," and it is the shot-term rate at which the banks lend to each other. It is also known as the minimum lending rate and serves as the basis for debtors to refinance loans, meaning that a higher base lending rate should have a positive relationship with the NIMs. The liquid ratio is measured as the ratio of liquid assets to total assets.
Four different kinds of market shares are used. There are the average monthly deposit market share, the bank branch market share (out of total branches in the country), credit lending market share and collateralized lending market share. The first two are concerned with the absolute bank size in the industry, and the latter two address the bank lending practices. The average monthly deposit market share is the market share of the total deposits a bank has in the financial market. Bank branch market share is selfexplanatory, though not often used in the literature. The bank branch market share is important in Taiwan since online banking is not yet prevalent in Taiwan, and most customers have to go to a physical location to receive banking services. Credit lending and collateralized lending market shares are the market shares of how much credit loans and collateralized loans a bank makes in a month. To our knowledge, these two explanatory variables have never been used in the literature. Table 1 summarized the representative statistics of our sample. 
Net interest margin and profitability
Most papers use ex-post spreads because the ex-ante spreads, determined by contractual agreements, are not available. The ex-post spread is the difference between the implicit average interest charged on loans and the implicit average interest paid on deposits. But the ex-post spread in reality does not represent the pricing power of banks. There are several shortcomings. First, the interest received by a bank already incorporates default risks -when a debtor defaults, a bank does not receive interest. Second, the interest rate received by a bank during the quarter does not represent the bank's pricing power -the bank can be receiving interest this quarter from a loan made years ago.
Empirical results
Average monthly deposit market share and branch market share
The data is divided into two periods. The first financial reform, which warned the industry of an imminent industry consolidation, began in 2001.
Itinduced the banks to engage in fierce competition for market shares through lowering the collateralized lending rate as indicated in our analysis, essentially turning into a price war. Therefore, after 2001 one may expect the deposit market share to have a negative impact on NIMs because the kind of market share was earned by lowering the NIMs. Since the consolidation progressed quite slowly, this price war became a continuous practice, causing the banks to have very low profitability. The subperiods are a unique aspect of this study. By doing so, we can capture the structural shifts of the industry and conduct analysis without assuming there were not structural shifts, common shocks or time trends. Notes: Average monthly deposit and branch market shares are used as the explanatory variables of interest. The regression model uses fundamental bank information, excluding macroeconomic and lending practice information. Absolute value of t statistics in parentheses* significant at 10%; ** significantat 5%; *** significant at 1%. Tables 2, 3 and 4 report the results of panel regressions based on the first two market share types. The three Tables are based on three different model specifications; Table 2 is based on firm characteristics (base model), Table 3 adds control variables based on lending practice information, and Table 4 adds more control variables based on macroeconomic data. Table 2 reports the results of the base model. Two types of market shares are included: the average monthly deposit market share and the bank branch market share. The average monthly deposit market share is measured by a bank's total deposit amount over the total deposits owned by the entire industry.
The second type of market share is the bank branch market share. This proxy is rarely used, but in practice, the more branches a bank has, the more convenient it is for depositors to engage in daily transactions. A higher bank branch market share may give a bank some power to price the loans higher since consumers may not compare the lending rates of all banks before making a borrowing decision. Also, the branch market share is important because first, depositors can sacrifice some pricing advantages for convenience, and second, a bank with a high branch market share may have a more established reputation in the marketplace, and depositors may not compare different deposit rates and go directly with large banks, implicitly ceding pricing power to the banks. More branches, customers may find a bank more convenient and deposit their money at the bank.
With the higher demand for deposits, the bank may effectively lower the deposit rates and enjoy higher NIMs. Later we will control for different lending practices to see which types of market shares directly impact the NIMs.
The average monthly market share and bank branch market share both have positive and significant impacts on NIMs for the entire sample and between 1991 and 2000. But from 2001 to 2009, the average monthly market share has a negative impact on NIMs. In Taiwan, after the first financial reform, according to Current Asian Banker Analysis's publication in 2006, banks began issuing credit cards and cash cards because they yielded higher interests. Gradually, banks' operations became largely focused on credit lending. The fact that the average monthly market share has a negative impact from 2001 to 2009 may potentially be attributed to the changing lending practice from collateralized lending to credit lending. As Taiwanese banks became more leveraged and focused on credit lending, the deposit and branch market shares became less relevant. Following Figure 1 is a chart of the historical credit lending to total lending ratio based on National Taiwan University's database. Lending to deposit ratio -0.00574*** -0.03142*** -0.00210*** -0.00452*** -0.04210*** -0.00208*** Notes: Average monthly deposit and branch market shares are used as the explanatory variables of interest. The regression model uses fundamental bank information, excluding macroeconomic and lending practice information. Absolute value of t statistics in parentheses* significant at 10%; ** significantat 5%; *** significant at 1%. Table 3 shows that the overall effect of the loanloss reserve to total lending ratio is positive and significant. However, in subsamples, the effects are positive between 2001 and 2009 and negative between 1991 and 2000. The lending to deposit ratio is the total lending to the total deposit ratio. The lending to deposit ratio has the same effect on the bank lending practices as the debt-to-asset ratio. If a bank's deposits are low compared to what the bank has lent out, then a bank would be forced to engage in more prudent lending practices, avoiding higher risk borrowers. Table 3 shows that the lending to deposit ratio has a negative and significant effect on NIMs, indicating that banks with higher ratios make loans at lower NIMs across all periods. Notes: Average monthly deposit and branch market shares are used as the explanatory variables of interest. The regression model uses fundamental bank information, lending practice and macroeconomic information. Absolute value of t statistics in parentheses* significant at 10%; ** significantat 5%; *** significant at 1%. Table 4 includes additional variables based on macroeconomic data. For the third model specification, we incorporate the total bank assets as an indicator of market structure and scale effects. The total bank assets to GDP ratio is a proxy for the banking industry's power in the country. In the panel regression analysis, we get positive and significant results for all samples except for monthly average deposit market share from 1991 to 2000.
The average monthly deposit market share yields significant results consistent with the previous two model specifications, and the branch market share's aggregate sample result is significant and consistent as well. However, the subsamples' results are insignificant in this model specification.
The deposit market shares and branch market shares overall are positively correlated with banks' NIMs before 2000. But the coefficients are negative between 2001-2009. During 2001-2009, collateralized lending became less profitable for banks due to the increasing competition.
Credit lending and collateralized lending market shares
We include credit lending market share and collateralized lending market share. We conduct panel regression analyses based on the previous three model specifications to determine whether the regressions yield consistent results. Since credit lending market share and collateralized market share are explanatory variables, the credit lending to collateralized lending ratio is excluded from the variable list. Note: Monthly credit lending market share and collateralized lending market share are used as the explanatory variables of interest. The regression model uses fundamental bank information, excluding macroeconomic and lending practice information. Absolute value of t statistics in parentheses* significant at 10%; ** significantat 5%; *** significant at 1%.
The market shares of credit lending and collateralized lending are important factors that affectthe NIMs. First, the credit lending market share is highly significant in affecting the level of NIMs, and its effect is stronger for the second sub-period. As discussed earlier, the lending practice shifted from collateralized to credit lending, and the results here indicate this shift as well. The collateralized lending market share, on the other hand, has significant impacts between 1999 and 2000, but it loses its significance from 2001 to 2009. This implies that the Taiwanese banks strayed away from safer lending practices (making loans based on collateral) and let the profitability be driven by credit loans. Lending to deposit ratio -0.00573*** -0.02843*** -0.00254*** -0.00559*** -0.02953*** -0.00239*** Note: Monthly credit lending market share and collateralized lending market share are used as the explanatory variables of interest. The regression model uses fundamental bank information, lending practice information and macroeconomic information. Absolute value of t statistics in parentheses* significant at 10%; ** significantat 5%; *** significant at 1%. 
Market concentration
Different NIMs and types of market concentration are examined. The market concentrations used in this paper are Herfindahl indices, calculated as the sum of squared market shares of each bank. Note: Average monthly deposit and branch market shares are used as the explanatory variables of interest. The regression model uses fundamental bank information, lending practice and macroeconomic information. Absolute value of t statistics in parentheses * significant at 10%; ** significant at 5%; *** significant at 1%.
Herfindahl indices for credit lending and collateralized lending provide consistent results. Both types of Herfindahl indices indicate that for the overall period and the first period (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) , there is evidence of collusion based on the data such that higher market concentrations lead to higher NIMs. But this effect disappeared during 2001 to 2009 such that higher market concentration for both types of lending leads to lower NIMs. Note: Monthly credit lending market share and collateralized lending market share are used as the explanatory variables of interest. The regression model uses fundamental bank information, excluding macroeconomic and lending practice information. Absolute value of t statistics in parentheses * significant at 10%; ** significant at 5%; *** significant at 1%. Note: Average monthly deposit and branch market shares are used as the explanatory variables of interest. The regression model uses fundamental bank information, excluding macroeconomic and lending practice information. Absolute value of t statistics in parentheses * significant at 10%; ** significant at 5%; *** significant at 1%.
As discussed earlier, this is a period of fierce pricing wars and industry consolidation, and the result may potentially be attributed to the rapid erosion of NIMs among banks. In other words, during this period, the Herfindahl indices became higher but NIMs continued to drop. This may yield a negative correlation between the Herfindahl indices and NIMs during the period. It also does not provide support for Bain's collusion hypothesis. Total assets growth rate 0.00958*** 0.01354*** 0.01505*** 0.00952*** 0.01354*** 0.01441*** (9.94) (11.67) (11.57) (9.89) (11.67) (11.06)
Lending to deposit ratio -0.00572*** -0.02829*** -0.00243*** -0.00566*** -0.02828*** -0.00234*** Note: Average monthly deposit and branch market shares are used as the explanatory variables of interest. The regression model uses fundamental bank information, lending practice and macroeconomic information. Absolute value of t statistics in parentheses * significant at 10%; ** significant at 5%; *** significant at 1%.
Conclusions
The overall results show that firm market shares tend to have positive and significant impacts on the bank NIMs. The credit lending market share is highly significant in affecting the level of NIMs, and its effect is stronger for the second sub-period. The focus of lending type shifted from collateralized to credit lending, and the results here indicate this shift as well. The collateralized lending market share, on the other hand, has significant impacts between 1999 and 2000, but it loses its significance from 2001 to 2009. This also indicates the shift of lending type. There is a dramatic period-to-period change in the statistical significance of the service income to total income ratio. As discussed earlier, banks may charge higher lending rates if they have a higher portion of income coming from service fees, and the results are highly significant in the period of 1991-2000. But the variable experiences a drop in significance for 2001-2009. The results show that, given this shift, in the second sub-period one can see that higher credit lending market share led to higher NIMs. The high credit lending market share increases demand for a bank's credit loans and raise the NIMs. It means that a relatively popular cash card or credit card may induce more potential customers to apply, raising the demand and resulting in higher lending rates.
